Abstract-Capacitance of dielectric coated metallic cylinder and truncated cone are evaluated using the method of moments based on pulse function and point matching. The analysis is based on boundary condition for the potential on the conductor surface and normal component of displacement density at the dielectric-free space interface. The total free charge on the conductor surface is found from the inversion of a matrix partitioned into submatrices. Numerical data on capacitance and charge distribution are presented.
I. INTRODUCTION
The capacitance of a cylinder of finite length and truncated cone in the presence of dielectric coating and isolated in free space can be found from the relation between the free charge on the conductor and its potential.
It is found from the analysis presented in references [1] , [2] that in the presence of dielectric media there are free as well as bound charges on the conductor surface and bound charges on the dielectric surface. The charge distribution along the conductor surface is the sum of free charge and bound charge and the dielectric is electrically neutral. The potential on the conductor surface is related to charges on both these surfaces [1] - [3] .
The method based on the replacement of surface charge by an axial charge distribution [4] can not be applied for finding the effect of dielectric coating on cylinder of finite length and truncated cone.
The capacitance of truncated cone and cylinder of finite length [5] has been found from the series combination of the capacitances of metal dielectric combination and dielectric to free space capacitance due to induced charge on the surface of the dielectric. The former capacitance has been found from the energy storage in the dielectric expressed in terms of displacement density due to free charge on the conductor surface. The later capacitance resulting from the unbalanced charge on the dielectric surface is found using moment method formulation based on pulse function as the basis function and point matching for testing.
In the method used in this paper, the surfaces of both the conductor and the dielectric are divided into curvilinear rectangular subsections using the method followed in [3] . The potential on the conductor surface is expressed in terms of distribution of total charge on the conductor surface and bound charge on the dielectric surface in the form of an integral equation. Another integral equation is obtained on satisfying the boundary condition for the normal component of displacement density at the air dielectric interface [1] , [2] . These coupled integral equations are solved using pulse function for the unknown charge densities and point matching for testing [3] . The simultaneous equations so obtained lead to a matrix equation. The capacitance is found from the inversion of the matrix partitioned into submatrices [6, Sec. 24 Numerical data on the capacitance as well as charge distribution are presented for cylinder, truncated cone in the presence of dielectric coating. The comparison of the data with those obtained by using other methods is presented. The potential at any arbitrary point due to charge distributions on the conductor (position vector r 0 ) and dielectric (position vector r 0 3 ) surfaces is of the form [7] , [8] 
II. GENERAL ANALYSIS

A. Cylinder of Finite Length Coated With Uniform Dielectric
The radial component of electric field intensity at any point due to charge distribution on the conductor surface is given bỹ E = 0ũr @8 
Substituting (2) and (3) in (1) MN is the total number of curvilinear rectangular subareas into which each surfaces of conductor and dielectric are divided. The coefficients appearing in (6) and (7) are found to be of the form as shown in (8)- (10) Equations (8)- (10) are valid for m 6 = n.
The set of simultaneous equations resulting from (6) and (7) lead to a matrix equation of the from
[n] Using the method suggested in the literature for inversion of a matrix by partitioning it into submatrices [6] , the solution of (12) 
The capacitance per unit length of the structure shown in Fig. 1 is
III. TRUNCATED CONE WITH UNIFORM DIELECTRIC COATING
A truncated cone with radii r1 and r2 at the uppermost and lowermost cross-sections and axial length h together with the coordinate system is shown in Fig. 2 . The conductor of uniform thickness is approximated by a combination of N cylindrical sections along the axis [4] .
The radius of the nth cylindrical section on the conducting surface is given by r n = r 2 + r1 0 r2
where z(n) = (n 0 1)(h=N) + (h=2N). 
Each cylindrical segment on both the surfaces is divided into M subsections along the circumference, uniformly along the axis. The circumferential dimension of the curvilinear rectangles depends upon the radii and is different along the axial direction for conductor and dielectric surfaces, uniformly along the axis. The circumferential dimension of the curvilinear rectangles depends upon the radii and is different along the axial direction for conductor and dielectric surfaces. Following the procedure of Section II-A, the matrix equation for this problem is obtained as shown
The elements of the submatrices appearing in the left-hand side of the above equation are shown in (22)-(24) Following the similar method as applied in Section II-A, the unknown charge densities n and 3 n are evaluated from the inversion of the matrix equation (21) 
where mn are the elements of inverse of the square matrix of equation 
The capacitance per unit length of the structure shown in Fig. 2 is
IV. NUMERICAL RESULTS Using equations (8)- (18), the capacitance per unit length of the dielectric coated cylinder of Fig. 1 is evaluated as a function of h=r 0 with 1=h as a parameter for r = 3:0. The convergence of the numerical data on the capacitance per unit length is checked for each parameter. A representative convergence data for the dielectric coated cylinder is shown in Table I . The convergence of the numerical data on the capacitance per unit length of a truncated cone was achieved for each parameter set. The convergence data for h=r2 = 40, 1=h = 0:1, r2=r1 = 0:85, r = 3:0. These data are shown in Table II. Using equations (19)-(30), the capacitance per unit length of a truncated cone was evaluated as a function of h=r2 with r2=r1 as a parameter, r = 3:0, 1=h = 0:1. These data are shown in Fig. 6 . The results on the capacitance for r 2 =r 1 = 0:99, 1=h = 0:01 and r = 3:0 are shown in Fig. 7 . The axial charge distribution on the conductor 
V. DISCUSSION
Agreement of the results with those of Harrington [8] for 1 = 0 in the cases of cylinder and truncated cone for r2=r1 = 1 justifies the validity of the analysis. For both cylinders and truncated cone, the capacitance per unit length decreases with increase in h=r0. For a particular value of h=r0, the capacitance per unit length of the cylinder increases with increase in width of the dielectric above the conductor surface. In case of a truncated cone, the capacitance per unit length tends to increase with decrease in r 2 =r 1 ratio for higher values of h=r 2 . This can be attributed to the increase in surface area over which the charge is distributed.
Figs. 9 and 10 shows fairly good agreement of the data on capacitance computed by the present method and [5] for the identical geometrical parameters.
